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From: Frithsen, Jeff [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=E3743BD6F3C345BAAAE407C1D6F78E92-FRITHSEN, JEFF]

Sent: 11/6/2014 2:01:07 PM

To: Vandenberg, lohn [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=dcae2b98a04540fb8d099f9d4dead690-Vandenberg, lohn]; Flowers, Lynn
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1a4411c874d041b9%a8badfc32b91bd70-Flowers, Lynn]; Cogliano, Vincent
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=51f2736376ac4d32bad2fe7cfef2886b-Cogliano, Vincent]

Subject: Fwd: DIVERSITY QUTBRED MICE BETTER PREDICT POTENTIAL HUMAN RESPONSES TO CHEMICAL EXPOSURES

Interesting

Sent from Jeff Frithsen's iPhone
Office phone: 703-347-8623
Cell phone: 410-336-8535

Begin forwarded message:

From: "NIH OLIB (NIH/OD)" <olib@OD.NIH. GOV>

Date: November 6, 2014 at 8:34:50 AM EST

To: <NIHPRESS@LIST NIH.GOV>

Subject: DIVERSITY OUTBRED MICE BETTER PREDICT POTENTIAL HUMAN
RESPONSES TO CHEMICAL EXPOSURES

Reply-To: "NIH OLIB (NIH/OD)" <olib@QOD NIH.GOV>

U.S. Department of Health and Human Services

NATIONAL INSTITUTES OF HEALTH NIH News

National Institute of Environmental Health Sciences (NIEHS) <http://www nihes nih gov>
For Immediate Release: Thursday, November 6, 2014

CONTACT: Robin Mackar, 919-541-0073, <e-mail: rmackar@niehs.nih.gov>

DIVERSITY OUTBRED MICE BETTER PREDICT POTENTIAL HUMAN RESPONSES TO
CHEMICAL EXPOSURES

A genetically diverse mouse model is able to predict the range of response to chemical exposures
that might be observed in human populations, researchers from the National Institutes of Health
have found. Like humans, each Diversity Outbred mouse is genetically unique, and the extent of
genetic variability among these mice is similar to the genetic variation seen among humans.

Using these mice, researchers from the National Toxicology Program (NTP), an interagency
program headquartered at the National Institute of Environmental Health Sciences (NIEHS),
were able to identify specific genes or chromosomal regions that make some mice more
susceptible, and others more resistant, to the toxic effects of benzene. Benzene is a common air
pollutant and human carcinogen found in crude oil, gasoline, and cigarette smoke, and naturally
produced by wildfires and volcanoes.

The scientists found that, like humans, each Diversity Outbred mouse developed at The Jackson
Laboratory, Bar Harbor, Maine, responded to the effects of the chemical exposure differently.
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Exposure responses were assessed by measuring the frequency of micronucleated red blood
cells, a biological marker of chromosomal damage, which is a hallmark of benzene exposure.
The researchers measured the levels of this biomarker in each mouse before and after exposure.

Some mice demonstrated extraordinary sensitivity to the exposure, while others showed no
response. The range of response from lowest to highest was approximately 5-fold. Since the
researchers knew the genetic makeup of each mouse, they could pinpoint the regions involved in
susceptibility or resistance to the chemical exposure, and then look for related genetic regions in
human chromosomes.

"This paper points out the significant genetic differences that are found throughout every
population that must to be taken into account when extrapolating data from animals to humans,"
said Linda Birnbaum, Ph.D., director of NTP and NIEHS. "The Diversity Outbred mouse is a
useful model for predicting the range of response that might be observed in humans following
exposure to a chemical."

Benzene was selected by NTP as a case study for testing the mouse model, because there 1s an
abundance of animal and human toxicity data for comparison. Benzene can affect people
differently, depending on the level and duration of exposure, making it important to accurately
estimate the levels at which it may cause harm to the most susceptible individuals.

"These genetically diverse mice provided a reproducible response to benzene exposure across
two independently exposed groups, suggesting that each group of genetically unique mice
demonstrated the same range of differential susceptibility, much like what you would find in
human epidemiology studies," said Jef French, Ph.D., lead author on the paper. "It's important to
be able to accurately measure the impact of exposure and to develop appropriate permissible
safety levels for toxic compounds. This model can help us do that with greater accuracy."

These results may lead to further research to better understand genetically regulated responses to
toxicity in humans, as well as mechanisms of susceptibility and resistance to environmental
exposures as they relate to disease. "In addition to informing the design of human epidemiology
studies evaluating associations between chemical exposures and biological effects in diverse
populations, the Diversity Outbred mouse model may also provide valuable data for use by
regulators and manufacturers conducting chemical risk assessments," said co-author Kristine
Witt of NTP.

The paper is available online in the journal Environmental Health Perspectives. In addition to
NIEHS and NTP, researchers from The Jackson Laboratory, ILS Inc., and Alion Science and
Technology Corporation also collaborated in the research effort. The National Institute of
General Medical Sciences, part of NIH, also helped support the study (grants PSOGM076468 and
RO1GMO70683).

Next spring, the NIEHS Division of Extramural Research and Training plans to hold a meeting
to look at the Diversity Outbred mouse model and other population-based rodent models that can
be used to advance the field of environmental health sciences.

NIEHS supports research to understand the effects of the environment on human health and is
part of NIH. For more information on environmental health topics, visit
<http://www.niehs.nih.gov>. Subscribe to one or more of the NIEHS news lists
<http.//www.niehs nih.gov/news/newslist/index . cfm> to stay current on NIEHS news, press
releases, grant opportunities, training, events, and publications.
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NTP is a federal, interagency program, headquartered at the NIEHS, whose goal is to safeguard
the public by identifying substances in the environment that may affect human health. For more
information about NTP and its programs, visit <http://ntp.niehs.nih.gov/>.

About the National Institutes of Health (NIH): NIH, the nation's medical research agency,
includes 27 Institutes and Centers and is a component of the U.S. Department of Health and
Human Services. NIH is the primary federal agency conducting and supporting basic, clinical,
and translational medical research, and is investigating the causes, treatments, and cures for both
common and rare diseases. For more information about NIH and its programs, visit

<www.nih gov>.

NIH.. Turning Discovery into Health -- Registered, U.S. Patent and Trademark Office

The htm version of this news release contains a graph showing how mice react to benzene
exposure.<http://www.nih . gov/news/health/nov2014/images/niehs-06 1 jpg>

CAPTION:
Because each mouse is genetically different, each responds uniquely to benzene exposure
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